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Rabi Mohapatra presented theoretical motivations for
neutron-antineutron oscillations.

AB = 2analog of the search for Majorana neutrino, AL = 2.

Experimental limits on stability of nuclei set the range of
interest for the free neutron oscillation time 7hn .

Super-K (2011) 7(*°0) >1.97 x 10 yr (Ed Kearns’ talk)

Theory, Friedman, Gal (2008), relates it to Tna,
Ta=RT:. R =5 x 10%? s Ton > 3.53 X 108 s

Free neutron ILL experiment (1994)

T > 0.86 X 10% s



S. Raby (2010)

J. Baseco &
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Operators AB=2

The operators contains two u quarks and four dquarks
Oarp—_»2 = vudddd

Each quark has color and spinor indices and could be left-
or right-handed

gty Guss G,k =120 e
Color indices convoluted with two €;;% and spinor
indices with €*” or €%,
Thus, there is quite a number of different operators

which are different, in particular, by isospin
AT =1,2,3
The free n <+ n oscillations are due to AI = 1 only.



But for nuclei A1 =2,3 do contribute, so one can
imagine the case of unstable nuclei and no n <+ n
oscillations.

Even simpler, only parity breaking part contribute
to 7.» While the nuclei lifetime is affected by parity
consvering processes.

Moreover, there are processes in nuclei involving
the virtual n <+ 7 transition which contribute to the

nuclear instability. ,
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Let us try to use some kind of duality to find a relation
between the free n < noscillation and nuclear stability.

(7| ce, O In) = e @i Yo CE,
Tnn

where (@O'Tdecreases B, AB=2.

Operator product expansion
/ diz T T{O(z)ON(0)} = ¢y dq + . ..

The average over a nucleus A gives its lifetime 74

2|co|’Im | d*z(A|T{O(x)O'(0)}|A) = %



The average over neutron state i n
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where Eucledian ¢ ~ A is a relevant hadronic duality scale.

Taking (Al|gqlA) ~ A(n|gq|n)for the leading OPE term we get

For 10 and an educated guess for A = 0.5 GeV

R =4.7 x 10*% s~ 1

what is close to the result obtained by Friedman, Gal
(2008).

The inclusive approach does include all the mechisms.



Conclusion

While, probably, more theoretical studies are needed
there is no much room for changing the relation
between nuclear disappearance lifetimes v‘"
neutron-antineutron oscillations. il

What is the theoretical accuracy?



